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DQG FDXVHV WKH FORJJLQJ RI PHPEUDQH SRUHV DQG KHQFH D UHGXFWLRQ RI WKH PHPEUDQH IOX[
(OXFLGDWLQJ WKH SKHQRPHQD WKDW WDNH SODFH RQ WKH PHPEUDQH VXUIDFH GXULQJ ELRIRXOLQJ
UHTXLUHV WKH XVH RI DGHTXDWH FKDUDFWHUL]DWLRQ WHFKQLTXHV 0HPEUDQH DXWRSV\ LV WKH PRVW
FRPPRQ WHFKQLTXHXVHG WR LGHQWLI\DQGGHWHUPLQH WKHFDXVHVRI IRXOLQJHYHQWV LQPHPEUDQH
V\VWHPV PDNLQJ XVH RI IRXOHG PHPEUDQHV WKDW DOUHDG\ H[KLELW D SRRU SHUIRUPDQFH DQG
FHUWDLQO\ SURYLGH VRPH KLQWV RQ KRZ DQG ZKHQ WR DSSO\ FRUUHFWLYH PHDVXUHV +RZHYHU WKH
FRQWURO RIPHPEUDQH ELRIRXOLQJ LVGLUHFWO\ UHODWHG WR ILUVW WKH ELRIRXODQWDJHQW±PHPEUDQH
VXUIDFH LQWHUDFWLRQV DULVLQJ DW D PXFK HDUOLHU VWDJH GXULQJ WKH SURFHVV DQG QHLWKHU WKH
HDUO\VWDJH ELRIRXODQWPHPEUDQH VXUIDFH LQWHUDFWLRQV QRU WKH FRQGLWLRQV OHDGLQJ WR WKHLU
RFFXUUHQFHDUHFRPSOHWHO\XQGHUVWRRG\HW7KHUHIRUHWKHUHLVDVWURQJQHHGIRUUHDOWLPHDQG
RQ OLQH PRQLWRULQJ RI WKHVH SKHQRPHQD SURYLGLQJ D IXQGDPHQWDO XQGHUVWDQGLQJ DQG DQ
DSSURSULDWHO\IDVWUHVSRQVHIRURSHUDWRUVWRDFWDQGDGMXVWWKHLURSHUDWLRQDOFRQGLWLRQVLQRUGHU
WRPLQLPL]H WKH HIIHFW RI ELRIRXOLQJ RQ WKHPHPEUDQH SURFHVV 7KLV VWXG\ SUHVHQWV VXUIDFH
SODVPRQ UHVRQDQFH 635 TXDUW] FU\VWDO PLFUREDODQFH ZLWK GLVVLSDWLRQ PRQLWRULQJ 4&0'
DQGHOOLSVRPHWU\DVDGYDQFHGVXUIDFHVHQVLWLYH WHFKQLTXHV IRU WKH UHDO WLPHDQGQRQLQYDVLYH
FKDUDFWHUL]DWLRQ RI ELRIRXODQWPHPEUDQH VXUIDFH LQWHUDFWLRQV 7KHVH WHFKQLTXHVZLOO DOVR EH
VKRZQ WR SURYH SRZHUIXO IRU FKDUDFWHUL]LQJ DQG PRQLWRULQJ DQWLIRXOLQJ PHDVXUHV VXFK DV
UHVSRQVLYHPHPEUDQHVXUIDFHOD\HUV
0HWKRGV
4&0' 635 DQG HOOLSVRPHWU\ WHFKQLTXHV ZHUH XVHG IRU WKH RQOLQH FKDUDFWHUL]DWLRQ RI WKH
ELRIRXOHG SRO\PHU PHPEUDQH VXUIDFH 4&0' LV D PDVV VHQVLWLYH WHFKQLTXH WKDW
VLPXOWDQHRXVO\PRQLWRUVWKHUHVRQDQWIUHTXHQF\ IDQGWKHGLVVLSDWLRQIDFWRU'RIWKHTXDUW]
FU\VWDO VHQVRU 7KH QRYHOW\ RI XVLQJ 4&0' DV D QRQLQYDVLYH WHFKQLTXH IRU FKDUDFWHUL]LQJ
ELRIRXOLQJRISRO\PHUVLVWKDW LQDGGLWLRQWRTXDQWLWDWLYHLQIRUPDWLRQRQWKHDGVRUEHGPDVVRQ
WKHSRO\PHUVXUIDFHLWSURYLGHVLQIRUPDWLRQRQWKHYLVFRHOHDVWLFLW\RIWKHDGVRUEHGOD\HUZKLFK
FDQEHFRUUHODWHG WRWKHFRPSDFWQHVVRI WKHIRXOLQJ OD\HU2Q WKHRWKHUKDQG LWDOVRSURYLGHV
LPSRUWDQW LQIRUPDWLRQ RQ WKH HIILFLHQF\ DQG NLQHWLFV RI FOHDQLQJ SURFHGXUHV 635 DQG
HOOLSVRPHWU\DUHFRPSOHPHQWDU\RSWLFDOPHWKRGVZKLFKEDVHGRQFKDQJHV LQ UHIUDFWLYH LQGH[
DOORZGHWHUPLQLQJWKHDPRXQWRIDGVRUEHGPDWHULDOSHUXQLWPHPEUDQHDUHD,QWKLVSUHOLPLQDU\
ZRUN WKH LQWHUDFWLRQ RI WZR W\SHV RI ELRIRXODQW DJHQWV ERYLQH VHUXPDOEXPLQDV SURWHLQ DQG
DOJLQLFDFLGDVSRO\VDFFKDULGHZLWKWKHPHPEUDQHSRO\PHUVXUIDFHZLOOEHSUHVHQWHGLQWHUPVRI





E\4&0'DQG6357KHFRPELQDWLRQRI WKHVH WZR WHFKQLTXHVDOORZHGGHWHUPLQLQJ WKH ³GU\´
DQG ³ZHW´ PDVVHV RI ERWK %6$ DQG DOJLQLF DFLG RQ WKH 393 VXUIDFH \LHOGLQJ LQ WKLV ZD\
LQIRUPDWLRQRQWKH³VRIWQHVV´RIWKHOD\HUVDGVRUEHG)LJXUHDVKRZVWKHDGVRUEHG³GU\´PDVV
RI%6$RQ393PHDVXUHGXVLQJ635ZKLOH ILJXUHE LVSUHVHQWLQJWKHFKDQJHV LQ IUHTXHQF\
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DQGGLVVLSDWLRQIRUWKHDGVRUSWLRQRI%6$XVLQJ4&0'635DQG4&0'GHWHUPLQHGDGVRUEHG
³GU\´ DQG ³ZHW´ PDVVHV RI %6$ RQ 393 WR EH QJFP DQG QJFP UHVSHFWLYHO\
LQGLFDWLQJWKDW WKHDGVRUEHG%6$OD\HUFRQWDLQHGPRUHWKDQRIZDWHU ,QFRQWUDVWDOJLQLF










,W FRXOG EH VKRZQ WKDW 635 4&0' DQG HOOLSVRPHWU\ DUH SRZHUIXO DQG FRPSOHPHQWDU\
WHFKQLTXHV IRU HOXFLGDWLQJ HDUO\ VWDJH DGVRUSWLRQ SKHQRPHQD OHDGLQJ WR PHPEUDQH IRXOLQJ
7KHVHWHFKQLTXHVFDQDOVRVHUYHIRUGHWHUPLQLQJWKHUHYHUVLEOHUHVSRQVLYHQHVVRISRO\PHUVWR
H[WHUQDOVWLPXOLVXFKDVFKDQJHVLQS+
.H\ZRUGVELRIRXOLQJDGYDQFHGVXUIDFHVHQVLWLYHWHFKQLTXHVUHVSRQVLYHSRO\PHUV
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